Dopamine-beta-hydroxylase: a modulator of beta adrenergic receptor activity.
The demonstrated proportionality between norepinephrine and dopamine-beta-hydroxylase released exocytotically from sympathetic nerve endings led us to explore the possible physiologic significance attached to this proportionality. The beta adrenoreceptor mediated desensitization of the hyperpolarization response to norepinephrine observed in pinealocyte membranes was rapidly reversed following the infusion of dopamine-beta-hydroxylase (DBH). This infusion also resulted in an augmented cyclic 3',5'-adenosine monophosphate (cAMP) response to isoproterenol in vitro. We suggest that the dissociation of the concentrations of norepinephrine and dopamine-beta-hydroxylase released into the synaptic cleft as a result of continuous sympathetic nerve stimulation produces a relative dopamine-beta-hydroxylase deficiency which is associated with the beta receptor desensitization. The observation that DBH restored the membrane sensitivity to NE in vitro in rat pineals, suggests that it either augments the rate at which agonist recognizes the beta receptor and couples to adenylate cyclase, or directly increases the activity of adenylate cyclase itself. The increase in cAMP generated in the presence of DBH supports such a hypothesis.